Role of cytoskeleton in shear stress-induced endothelial nitric oxide production.
To study the role of the cytoskeleton in mechanochemical transduction, human umbilical vein endothelial cells were exposed to cytoskeleton-disrupting or -stabilizing agents, and the flow-induced production of nitric oxide (NO) as monitored by intracellular levels of guanosine 3',5'-cyclic monophosphate (cGMP) was examined. A shear stress of 20 dyn/cm2 elevated cGMP levels approximately twofold relative to basal (stationary) levels (1.9 +/- 0.1 pmol cGMP in stationary controls; P < 0.01). Treatment with 1 microM phalloidin and 0.5 microM cytochalasin D did not significantly affect the flow-induced response (1.77 +/- 0.23 and 2.89 +/- 0.18 pmol cGMP in stationary controls, respectively), whereas disruption of microtubules with 0.5 microM colchicine significantly elevated the response (3.64 +/- 0.18 pmol cGMP in stationary controls; P < 0.01). The NO synthase inhibitor NG-amino-L-arginine abrogated all flow-induced elevations of cGMP, indicating that increased cGMP levels were mediated by NO. Cytoskeletal disruption with 0.2 microM cytochalasin D or 0.5 microM colchicine did not alter cGMP levels in response to 10 nM bradykinin. The role of the plasma membrane in mechanochemical transduction was examined by treatment with cholesteryl hemisuccinate, which attenuated the flow-induced response in a dose-dependent manner. In conclusion, the pathways of flow- and bradykinin-mediated NO production in endothelial cells did not require actin filament turnover or intact actin or microtubule cytoskeletons, and cholesterol, possibly by stiffening the plasma membrane, attenuated the flow response.